Computer system for the acquisition and analysis of vascular contractility. Application to a bioassay of endothelial cell function.
A system for the digital acquisition and subsequent analysis of the tension developed by isolated blood vessels in response to an endothelial cell superfusate is reported. Tension of the isolated rat aortic rings was measured by strain gauge. Strain-gauge output was then amplified, and the analog signal was digitized on a 16-channel A/D board. Lab tech Notebook software was used to display and store the data. The sampling rate was 0.1 Hz, and the data was written concurrently to hard disk and printer. Both disk and printer output were accompanied by a time stamp for subsequent ease of retrieval. The endothelial cell bioassay system allowed measurement of changes in vascular tension after the release of endothelium-dependent relaxing factor, nitric oxide (EDRF-NO) from cultured cells. Cells were cultured on microcarrier beads, formed into columns, and perfused with physiological salt solution. Significant (p < 0.05) relaxant responses occurred after agonist stimulation with bradykinin (10(-8) M; Emax -31.0% +/- 8.2%), acetylcholine (10(-8) M; Emax -33.2% +/- 5.0%), and calcium ionophore A 23187 (10(-6) M; Emax -55.7% +/- 15.4%). These responses were dependent on EDRF-NO, as shown by both the lack of relaxation in the absence of endothelial cells, and that relaxation to A 23187 was overcome by hemoglobin (3 x 10(-6) M). Results were manipulated graphically to allow the superimposition of data and thereby provide a mean and standard error of the mean for the entire time course of each response. Thus, a system was produced where fidelity of data expression was not dependent on measurements made at single points, but on the sampling frequency of the acquisition system.